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Effects of penetration enhancers on the toxicity of beta-cypermethrin and 


epicuticle ultrastructure of three lepidopterous insects 
CHEN Лао! Фр SONG Dun-Lun![] LI Hui-Xian'? [] JIANG Ни? WANG Xiao-Jun'[] LIN Rong-Hua'[] GAO 
Xi-Wu"[] 1. College of Agronomy and Biotechnology[] China Agricultural University[] Beijing 1000940 China[] 
2. The Center for Agrochemical Biological and Environmental Technology[] Institute for the Control of 
Agrochemicals[] Ministry of Agriculture[] Beijing 100026[] Chinal] 
Abstracf] The effects of penetration enhancers[] azone[] thiazone апа N-methyl-2-ketopyrrolidine[] on the 
toxicity of beta-cypermethrin were investigated by bioassay in Spodoptera exigud] Hübner [] Plutella xylostella 
П І.П ара Helicoverpa armigera|] Hübner[[] and their effects оп epicuticle ultrastructure of the tested insects 
were observed by scanning electron microscope. The results showed that Ше LD;; value of beta-cypermethrin 
with 3.0% N-methyl-2-ketopyrrolidine was 0.0074 ug/larva іп P. xylostella. Beta-cypermethrin could be 
synergisted by N-methyl-2-ketopyrrolidind] the coefficient of toxicity was 2.0[] in P. xylostella but not in S. 
exigua and H. armigera. However[] the toxicity of beta-cypermethrin could not be enhanced by azone and 
thiazone in P. xylostellal] S. exigua and H. armigera. The observations by scanning electron microscope 
showed that the cement layer of epicuticle in the fourth instar larvae of S. exigua was disappeared after 
treatment with penetration enhancers. The epicuticle ultrastructure in the fourth instar larvae of P. xylostella 
treated Бу N-methyl-2-ketopyrrolidine was not different from the control group[] but the cement layer of 
epicuticle disappeared in the P. xylostella larvae treated by ахопе. The results suggested that the 
diversification of the cement layer of epicuticle was not the synergistic mechanism of penetration enhancers to 
beta-cypermethrin in the three lepidopterous insects. 
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Table 1 Toxicity of beta-cypermethrin mixed with penetration enhancer against 


Plutella xylostella and Spodoptera exigua larvaé] topical application[] 
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Beta-cypermethrin + Thiazone 
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Table 2 Toxicity of beta-cypermethrin mixed with penetration enhancer against Helicoverpa armigera larvae 
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Table 3 "Toxicity of beta-cypermethrin mixed with penetration enhancer against 





Helicoverpa armigera larvaé] topical application|] 
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Fig. 1 Effects of different penetration enhancer on epicuticle ultrastructure іп Spodoptera exigua larvae 
100 000 CKU2D 0 Acetone 3D] 1.596] 0 1.5% azone exposed[] 40 1.596 [] O 1.596 thiazone exposed[] 
503% МП D] -2-0 00 O 3% N-methyl-2-ketopyrrolidine exposed al] 0 O O Cement layer] bO O O Wax patches. 
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Fig. 2 Effects of different penetration enhancer оп epicuticle ultrastructure іп Plutella xylostella larvae 
100000 CKÜU2DI E D]. Acetond] 301.5%0 0 1.5% azone exposed] 40 3% N-O O -2-0 00 0 
3% N-methyl-2-ketopyrrolidine exposed[] aQ O O O Cement Іауе 1 bO O O Wax patches. 
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